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$ (T 5 >-F4 — JUV >*itfVT (S. Antehn. A. L 
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(2. S-10X) (4;U->7 fcfR(C;(0«v>ffi»*fcfc^'#"Cc:^ 
B»t.n/= ^ >fy > (A. Luttdin) ATP, A D P JS J;^ AM P<Dfi6 
tfliSJ:CfSJtt/t'i / / b T r-t<. Analytical applicatioo of Bioluaioes 
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ft^TTti. 7rt-fStttfi8iJ'>tt(0tttttm\ A*o«SiBS-C«***nf= 

I5if*-j^**C»*% "Ft r7Xf-f T^*ttlC*^< wOT-fc7*XTT*Y 
S6c!>/:J(itO(Hffi«^tfri'^^l*6<«e3nr^i <-9>r-r > (A. Lund t 
n) . >«3Htr^»C*itt*ATPT : 1 9 8 0^fttf>«aic*t 

*#-&*(fl(6^. ATP U«inesceoce:Bapid letbuda io Iicn*iolo«y. X 9 > H\ 



-r r A-->-fcJ;tfX £ ^- (P. E. Stanley. B. J . McCart 
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7f y ^pt7#- K. 1 9 8 9), 
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tt^ttV»Xft*7 (-? >(A. Lundin). /Piy/h 'J-KJ:* A 

TPEaoKBWCffi. »i >X)7 • >f >Xf -r f a- h«^©*tt»X 19 
9 0) . mMLT^ri^Gt<Wt!imikftT*CTr4 9 * V r h /W««*iEIat^ 
h^Brt^Citt. «»TW«MTJ&*7. BWBIOittW, com* 

T(i«Abtti.*fe<z>*c*$. mjiorae^r^TiffKLaifct Lxt>. rtwat* 

*tttl2E©«^iBffi, ^«^^ATP«*o*ttlMJaJ:tfB«lDat<oaKe*(»» 
at-jti^MJlWii^K, ATP«qPS«rffll^K:T T-t-f*X» 
LainJXftaiTWWT**?, Cnt±, -r-<T(0tat«tC*^-CATP«K^»L 
*C(S1 UBB«* t-D^KWttffS'Xa^W 7 flKES nfcd* ^ A/6t«*ffl^4 w 
iicioaMRL-S-ST**^. Stt©«jfettLlctt^«ai«fiFL7*. tt»fa*n 
riKScSVW^^U^afttfl&BLfc^^^KiB^l 9 7 0#fttMHKt*, Wfi 
l?>-f : 4 >(A. Lundin). /I/J/ / h y-«CJ:*ATPE 
flifiDBEPJCffl, Ap'i >XA • V >XT< -ta- hA^O^(2»X. 1 9 9 0). 
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tfi*Ei&^nT^* > (A. Luttdin) . ATP* A DP**.* CP 

AM P<D«tfi** ACFSftA' W> MJ-7rt-f. AnalTtloU Application ot 
BialuainescencB and Oteai Luminescence. ^ 'Jt*, X* >l/-f » y/V**JX 
WJ-f K (L. Krickn. P. Stanler. C. Thorpe. 

T. Wh i t e h e a d) pp. 545-552. 7Afi^ • 7*PX, 
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o-r+X K <J >KIT1 : 1 ©{tSSBSftrtMKfc ^XIBfflcS tv*. a-, ^» 

10' dm'oiol *'-C***<, 5 x 1 0^ dro 1 mo I • l <OJ: o (cW < T fe J: 
i* (1. *S"r+ T. -fy/^x, T. 9*r : s9. K. "+"*»7JS*Cf T. 

^CDtt*ffi^fff*JJ:t/«Gt2«!lffitcj:6W5t. Bull. Chen. Soc. J 
pn, 58. 2746-2750. 1 9 8 5 ; '< P^tiJ: Cf ') y *- KV > <R. 
Palepu. J. E. Rickardion). »«!P«ISi:i6^-t'f * 

o-r+x h y >/»®stt«ia*<t6«i<ott6ffia. Lumuir 5.2 

18-221. 1989 ; I. f^K S. as/f, K. T. 
*iJ:CfY. 0~-i--i 9 oir^fx h 'J >£iO«tt-f ?*">©IS^SB!<0 

***l3C#&TUJ:4iWS. Bull. Chem. Soc*. Jpn. 59. 3991 

-399 3. 1 9 8 6; T. Y- T^^*fJ:C;H. 4^^y. ^ 

«5aB!-/o-(rX. J. Phys. Chen. 9 3. 3 7 2 1 -3 7 2 3. 1 9 8 
9 ; ^U-ZtiXC^-OXtfo- <R. Palepu. V. C. Reinabo 

rough) . 3>^?*>xmj£Kjt*n®stt«-"*"-*" ^ ><a 

SftRJ. Can. I. Chero. 6 6. 3 2 5 -3 2 8. 1 9 8 8) . t-f^o 

i* t l < tim : F»affl(ct r t«s tt* c i tc »? *n^%H5Eft-r s c «t a<t # 4. 
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T^^ttl*. P. 7>^*<D&rH«rH8 2 8 6 3 6 7 WUWtett^ T»*<f«JlC< 

tY^o^MiXO^Offljfi*'^^^* (-tf Ky(J. Sie 1 t 
I L. Mric49^'&'9-'f ? o-r+x MJ>. Kontakie W foU's *f t 
1 9 8 8 (1). 3 1-3 6) . «ieWrt«ff«5*ttii3**«fc*!>^ttaiW 

x hy >«fc«ir-<^ o-jp+x >• 0 >mmt*£8mzit*>z.£*:mnt 

iiAtf D N A * J:tf R N A s & S»C*IC A T P «rftl6fcflS<D«?E«>«IBP1rt«a£W 
-CA-6. 
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of**X ^ 4 >©*§*£^*<:J8^T*fl)tL-7 6. ffi 

v^4xs/-*y»ffigf4Hq (w. J. s/>yv >i*J:cM . R. M. >**>K* 
0t*KfffrlK3 0 9 L 8 4 CittT* 

I t ( i . ttttictiij^-f * ctt*+X Kooiakta (jOUAi/.* 

#rh) 1988 (1). 31-36), --tfKJCK:fci<t£ft#lctt L 

T/3--9--f *o-F*x h '/ >IZJ:X&*l*©»Bf^a<12i&*n/r (««m). 

Xfg«£lC*5 4><0T**0iA<^tSnft:. CCDRSJaWD x 'J >W«aCt: 

< -mm&m* tzitm^u f 4 -f<a&&*><DmiSi*i a t p <oft&m*i jl y r * -t y 

6 >-F-f > (A. lund i n) , /U-x^ >»£Eef^U:ti 



^XATPTvtr-fi*: 1 \> 8 0^ft<nS3StcWt-*iH«*^. ATP Luaioesceo 
ce : Kaoid Kethods io licrobiolory. X ^ > W ^-7 r > — JSitfX £ 
(P. E. Stanley. B. J. McCarthy. R. Smi iher) 
E«. Itffl«a:e!^S-r^-*vP->'J-X*2 6. 77 7 ^ *>*^ - -9-^i>5 L -f 
7/7^"'7'H-i'i>X, pp. 11-3 0. 3r*^X7*-K. 198 

Atf^- h 'J y ^x±lc*il«T9t*i**teIHEHT Affc^») i«itt?it, 

*>.»rtatti?n/rK«, t$*a*trti,&.m h -/^x±i^fc*v^Tfaft 

*:»Wt4. ttttlSnfcATP. 1f"-< ^ o-r^-X b ') >tzji0 tpffl£ Htzf&tiHW* 

■t-*'<r«+t=ATP«W£xHI«-<-* t ^e«<tti>T**-5. |t-.T^ 7 htflg 
ffllcr^ 15)>UP«JT«^*^3ET+6-C*^-5. 
EiTlC tiO-C * ^ A- A * 5 — tf&trj: 5«£E W»C3«BIS« ATP CD«tibiB 

e37->*-^^<t^»)*fflu« cim-^icHr3i$*xrt»* c^>-F-f > <a. 

Lundin). ATP. AD P JSJ:C/AM P<9»ffl*iJ:CJBlM' 5 / > K'i- 
Trtf inaZyticml ipplication of BtoLuainefcence uid Oe«iltmioc»ccoc 
c. ?'J7*. X^>U^f, V/Kfcj;^?^ h'Vy K ft, Krickt. 
P. Stanley. C. Thorpe. T. Whi (ehead) Eft. p p. 
545-552. T f) -r I t t - TI/X. — j. — a — ? . 1984). »E37 > 



▼ * y i */Utt ; D8 6 3 8) , ttft*^Hf *i (CPC ; S^^-r • ^ 

C*yH±: C9 0 0 2) . Wfc*C>ir^3-*X» (BAC; ACOP-^-f 
MB: 1 OXflRffl) . iftKv-tfhi^A (BZC : TA> K y y t ; B4 70 
-8) v N - K-Fv'A-N, N-S>/*A<-3-T 1 -ray<>x/V 

t- (DDAPS ; • ¥ iit^H : D 4 5 1 6 ) , *JJ;Cf Kfi^m 

81^- h *>A (S DS ; * *r I A/Utt : L 4 5 0 9 ) • DTAB, CPC, 

B A C*SX& B Z CiiWQT >*--5rMk^«5tc«f h**h* >J?ffif5ttWC* 
*. PDA P Stt 'y vl»rBSS)Wrfc9, S D SI4T-=->r yJHBS 

(a CD. 0CT>*tzltT CV ; i*?-* • * i ; C 4 6 4 2, C 4 7 6 T 

*fc(tC 4 8 9 2) tf*U7-f->*0 tt^ABv X*?jl— f V, X hy 
Jl/A ; 1. 7 2 6 7) r*ftlfc. 

1. T/E«»R; 2mmol/l EDTA (E. >^VU^. F. R. G. ; 
8 3 8 2) *SflU ItM-CpHT. T 5 CM? nfc 0. I m o t / 1 MX 

(t Ko*->y 9-^U) T i / / ? > (E. F. R. G. ; 8 3 8 2). 

2. AMR ; 5ro I (0«»**KfcH^TWIIWc?nfc AT PE»BUB 

3. ATP: 1 Otn 1 0»«*4H-4»'V^TWSHiEdn/iATP«Hia 
**-fy b * it4 ^ 74 >5 > K> <D'<^fr/H*. 

4. T/EaWf#«**»(C«>^*ftfc£aW^BBjK (SDSIllHw/r, ft&O^T 
©ffttiiHW ZHw/t) . 

5. T/E«»«^ICfc(*4«Pftffll. ttt^aCD, KD, tfzitr CD 




(2. 5*w/v) t/-Jl^->8 0 (iOHw/v) ©WW (0CD(**tf 

(AMR) I** *J/7*S—fe\ D-*i/"7*'J V, fo^7x 
-K 9->H*7*7 i 4iJ;tf7ir*i'9A^t>*Mt4. 10"'- 

y^aW<296/») 6<»^n* (5>-r< > (A- Lundio), ^UiV > 
M-CJ:*ATPE«6C>Bayeffl. #°' J * * >*^** L *- 

tomx, 1 9 9 0) . met*. 3«©f^^>t- (amr, atp^ 

itt»C3#*MftH) . BffiBE»tti3*tf*U:/*-*B*.fcS»l2 

5 iy|/i;>-y- </<-f srsT-Ify h 7 4 >9>K) *fflv* 

Tfr^fifc. SJWOlPltc. 0. 0, 0. 1, 0. 2*fctt0. 3ml<D*«*l 
(2. 5«aCD. 2. 5,** CD, 2- 5Ht CDIftttiOH^-V8 0) 

xxammo. g ro i<»T/E««8*ttSLfc--*«>**^* k«2 5B* 

1. IRSTtcO. Ira ICAMRtSlJI. 

2. B£T(C0. 0 Xm 1 ©ATP h^O#H«8Cl O-'mo t/ 
1 ) *BAD. 

3. B*©fifl0©5t*. 2 0tfr*iJ:C*3 5tWftKS87fc*iB)£. 

4 . 0 . 0 1ml <D«JtfJW*ftWU 

5- XB3*>J:CM«>KV < 1 OE) . 

cowsieBceatHit-^-r. ««fja>8[2M>DTAB«>fl5znHi, o. s« 

a c Dros«TTfc#KRtri-tMfttc:< t»«»r*4. 9SS«l»»»ttll*>*' 

■>7*5— (Ritw^ifittrMttT) (^jtro^-r y-ras© 

»*) tStft. DTADfeJ:Cf7-r->8 0*ffli»fc*6* SM*tt»»<lEI 
B Z C Wfttnw 7 [2lff>i6J5DH, 0. 5X0CDtf>*«TT»»fe*«4»fl£i;ai» 




T-T*. 'y-f->8 0«)fffiETT7tt. I ©B<0 B Z Cffifln*'tt*cffi«RUr+J&*, 
jt<0?< 4"faBE*ttBLfc. 2 0W8*B*m»T, ttttiWB 

am tow ©«7fe*n»Lfc. cn*<onw LfcWWM^* mammo 
tfc (3 s«Hi) . »ttmwauH»co^-c©cn^©7^? 

BfflfcJ:C/«SC*-fi^TttmWBK»C»LTro y hUfc (0. 2 5. 0. 5 0 
*jj:tf0. TSMCOoCD, £ C T>1b£U t C ttfetfKl* 2*>\fc£F3W<Z> 
•V^-v80) • »B*BI2-7K7M\ *fD)H£Jltttti*SB*ft>W* tzfi 

LQummT Atari's <o. iww/t* f-i^T K30 «e8$r t *»lowc*«c 

tt*It^#T*S. ttmWBffi K*«»> «a»<0Sfln*CJ:»)^ 

Utto-rb'ttBilco^TttliiELftt*) *x-Bicar. y-Bttffl*«65tt (1 

DTABC-3^TO»*^BI2*c^-r. «CDi5J:tf*CD*fflUfc«&, f** 

W TCD*!£CF*y-f->8 0*HWi*d, -F-f^-fTOti 

U **»*citr * *"C 10 0 Htfi£*c»* 9 * *©*KT LIS*!)*. 

0*ffiv*fcift£, ffl»5fijlS(i«ttiW«ari^<ST-r4. CPC, BACfcJ;tf 

ddap sK-surfeisHatteaa'a^n*: («3* 4*>.tt/6) . 



titTf-< <7-<ftfttu*wnK*ei-c*<K I 0 0«tc£< , <t© 

0. 2 5, 0. 5 0fc^C/0, 7 5 MO^-T ^ om b >> V^JS^T-r^ -J- 

»J >fiKjM»v*«irWv»»ai«BK«>35^KttL^ cnttW&AMC»(BWit 
< ? a-r + ^ h g >©3 >-7l/» £*©JWKJ:*BlEtt»*RWrt'** ftBBB 
eDKCIli-F-i Y'i'iSaCl 0 0K/^*i^t, **SKaJB(caBSS#tfc. Eta 

w^n/:. ?4 r-<»ffi^-ffio>Wtti«>J*fli4-c*'o»ce<, k^t»B«:b* 
C**6i->ttdffitt«>a*=» v/I^t^^* « fctt * fvB**** 7 * * - 

t^*ICT-<r«t». aCDtCOl^TtiCO^/UitrtO- 90 (DTAB) ^ 0. 
48 (CPC) , 0, 7 1 (BAC) . 0. 89 (DDAPS) tiiVl- 07 
<SDS) r*-^ft. 0C Dtzii*TltCO**}tiiO. 8 6 ( D T A B ) . 0. 
45 (CPC) „ 0. 74 (BAC) , 0. 8S (BZC) , 0. 93 (DDA 
PS) Uxyi. 25 (SDS)T*-ifc. T CDli-3i»THC«*/Httt0. 



87 (BIO fcj:i;0. 89 (DDAPS) t*^/t. BACIifta©**^ 

ttntftt 8tiTB«ttC P CJUn^+^TO-Ff ^-i?x^htco 

#1 : 1 ©(t*MWitE«t 4 tctft •» fc, c PC5*=Ri»»««fi*s* 
tf St * BBBBflaM* -f 11*** + *- tt -» "C 2 <B©^-< ^ o -f * x h -j 

nfcu) . 

*faw©«^x«^«* *nB#A«»aiiw<o^«T-cBjiticaw+BB-c»*. 

a-r+X h »i >(iBBCfi<«btLfc»^IC*3-f^affi«**CfcCi*^+- 

») >ia»3>yt'^3itKffit4wti:j:4t,OT»*J, ^CDtc 
r> # ISSSEBW<«i*-e A fitffl#3n«, cntt^CD*J-ttf«V ^BKO^Bir© 
ttffiffl (DTAB. CPC. BACfc'-fcCfDDAPS) *ffiV»fc»ftl=*i:*» 

©KIW4BI9- 10I^U/=K»^ew*TWS*nft:. 0. 2 5 m 1 O^f 

d>f-<vf^ r^^tt. 3iBy>ry , «+«>«ar©D- 

MlTf*'/9li, 0. 0 0 immo 1 / I<0 f o <; yBH9^ K a (^^t 
Til7>\>- *B=X-'J«; T6 3 7 9) JBiCfO. lX<V>UBffl 

r/u-r 5 > (a 4 5 o 3, ^iA/v-y) x- >JW) * 

S****?/!'****, 0. 7 5«KDtftSt4, ib\fctfSWLrxi.>T/E 
Ctffi«*P»-*iV^TlM3L/:, lO-'ioBl/IOATPWAIUOV 12 5 

•Btots'&utinyttmmLtz. ^f-WKtt (*$nrt»cfi>) »c*;i»i:, ^cd« 

*ffiT-e<D«BD-rt,;/7* V >BK«0. 2 I TAiCt^fi^n/:. 
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B) 9 *i B C DW^ft FTD - /fc f 7 s. ') >MK*lf*S *4£JfcfeA<(ST L/= C 
£*** (SHFJBV) . 0CD<D*mTTtlD--rt>i'*7*.9 >*<0. 2***0. 
4 ir/1 ICtt 4 £«*»<« L< *t*U 0. 4*e»0. e «/i Ktt4£*>y** 

'J >»BE* ( 0C D<D*ffTT?©0. 2 e/ 1**0. 7 S«0CDCO#STTT<D 
0. 6 £/ 1 ic^HLfcCi*!. 0CD6<D-fi>is7 *n >iQ»3>ri/»^ 

0CD*&*rLttt>**^SUBlCi l5ia>5XDTA8*tEISttIt* 

0.75X (6. 6inmol/l) 5C0OffaT-C, K4>0- 2X (6. 

6mroo l/l) tc«Si-5DTAB0 4l2lB<Dfi3!IDB»lw, fB%0flU*tt? > -f T 
-<jQ<B*f>*nfc. DTABffi)!jn««>«*(0**«)D-;Ui'7A »/ >*§*+4a 
***(9«ft31«*Bll OCijV*-. iBSWDTAB*»aiLfceD-&iE*KfT*>n 

«flJ:0*L<(auD-;Ui/7* 'J (0. 2»/l*fcl*0. Tromol 

/t) ICftft'T* DTA B«3S/IDtiffi»R^*«*S*fc. «» J: 0 ^r^tcfi 
^ (0. 4k/I) D-^>7* M >*tP*c*>l^T^ DTABOi5flDA<RjfctC^ 
AfcK»»ir<#3r^-C*^A:. M (0. 5j/l) fc-fcCFJ:*)*^ CO. 8 
D-/v-/7i';vcfci<ru. DTA B<o«nmiR3fc*iSTS<tf/r. c 
n*«Sfc»KouT<oa fcsjtgftro* aswmi. 0 c utdt a b**d - 

/l^->7* •/ ttC L T l 5 £1-^ fc<OT?*«. ffi^TDT 
A B©ffi»D(iD-il/->7x <;>tKD3>7*l/r ?X**W0tU 




t§3i¥6-504200 (7) 

^* d* Ji-F* y<«flCA<> 2 fc£ £*«t*+4, XT* i" WFfi 

i£«tt*4(><Dtt* HWi:Et*or)aSORBT2. 5 a<Z>«BWiai=&5 *©ffl* 
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tpVM&ir $ 0 . 0 2X (3DSi:-?UTttO, 0 1 «) *ff L9ll*f= t«>**« 
L) <fnffVA*)R^itd. «Btl-SSn4fflm)W©llF»Mti< 0. 0 2«T* 

cnj:*?a;i. i aiact-fc^4isn£fsia(i-rf ^-r»aE-c*->te. 

o-p^x h >«**0. 2 5-0. 7 5«0« 
Iffl-Cti^:? * 4 C £ ic J: 0 ? nte. S 0 S J: 9 1/ L * -P < 

/Ht(iTE©£ti9^3»L.-7 4 : DTABlw^^TtiO. 88. CPCWT 
ISO. 3 7. BACIC^?l^TrtO. 4 8. DDAP SCo^tUO. 9 3, SD 
S MOUTH 0. 19. ffCD*Wi»fc*Sfl>WlP-*-*BZC»=r»l>T«)tt«0. 
7 3-C*ofc. S D SIC-3V»-rilC©*^tt(tffcT»aff5«*^T'lH$n* t>o 
J:*J**ttO«^* SDS£«CD©tt*<0. X 9 tc«»U«CV^HB!3 . t^TO 

atu/tt^att^ v-ri^ r ^ x£ LT4»ftLfcttastw«»-r4^«nc«tteffitt* < 

ffi-*-(f4£Sfcn4. 

4) -y-f->8 0*ffl^fc»6, 0. 02S(DDAPSC 

o^riiO. 0 SDS»c:-PC^XIi<0. 0 1) T»9. £*«IB«lttfi» 

■C*^fc. -y-f->e 0*IK<-1 - 3*<OCBTti*£*4C£iCJ:->-Ctt«tt 

T-^->, 7e7^-^*» !CW-*-4J:*)filff«'*>«J)WT«»»), A*? 

Mffi^nittim^fleffl^Bifti-tt 4 £ ttflfci* n4 (r y f?«3ttatt<o«f?« 

Jt»)«w^C£)ft<.xfBT*6) . ^eB^mtaajIW^-^SaCDA'MOdalDffrCA 
4. tA* L B 2 C © -t -5 ic »»SttW«TF©M*tt-r -f #U« f 4 *S W ^ 



CD (tfc«J:0ir^ *^SK*1-f-f AIC-3li*T«T C D) ©77J&'filfJ'C*4- 

^ k M >fiKicit«r4. jftoTWTTt-fBwottBiwwTa*^ 
^of+x km v<o«*S» L -5 4. £CDeoffff"F-e*4SUn-p-f ^-i?* 
> h c-3 # a ^nfc*Bjt»?*(i. mmmBaimu & c d ^atm* n* d - /u i/ 

7x»; >t0i*ajiLTti:MD-^->7 J i 'i >»ffi-C7 v -trY«86-*-4C 
£(CJ:9OTIU^4. aCJD*JJ:CfT CD«i*TO*««»tS%"*-o-e. 
Izo^rblSItttt, /r^L«4d'*w(fti^»*<fi^n4T*%7 (OS) , 

i«^(>«*?B«flCD£rai;. -rtt*>«*»t'«0W>D-/ti/7* y 

*C£T*4. 

Wfi5flD«ja«)lffll8^^«)ATP©«iai«. *£ L*rtttfJ»©«W**i:tf»S> 
«l3©aa> tt^W=^f*WatitlBtlflfi3EK:j:»>K»*n4. ousct. aasoflES 
w*a# (mmaxzmvxy . ri^i/(c*iai«fiK<affi«K:j:4n9:ff5nii&»*- : ra 

fettmumsttffic -t 4Mfflt=K«*Ka-r *» ^ . atoTWisio 

KSt*tc4i(^ 4«S©«»«>«BI&©i^tvtco^r fc. «jB«ttttti«fr*ata-^ 
»fiH?*<«4. ttaarottiUJWCHL, S«Hic-p#OT«<0«**i8<r>T»fcA 
TPOT*ttRt*C4^ |KB<0«IW*jATP«aE*R»i-4M«tiia^* 
affi***"B— Cn*-C©«?5 (^>t*<> (A. Lund in). 
ATP, ADPS.ttfAMP(D**tii*;.tl/B»/l'S ^ ^ H tf-Tr-fe-T. Aoalrt 
ical Applicattoos of Btoluiioe«ccnc« and Cketiloiinescence. 7 ] ) >>7* X 
*>H\ h/l/^fcACf^'J-f f^r K (L. Kr inki. P, Stanle 
y. C. Thorpe. T. Whitehead) Eff. PP. 545-552. 
r ^^ 5 .-/U^ ^ a -a-^. L9 8 4) 6-^, >:ff^«)W«tc4Ji%T 
a*ATP<X7»«it 0, 5*»-ttf2. SXhOooM (TCA) tffil^K 




TABJ3J;aBZC) , -y t* v * — f it vSWBBTSttJW (DDAPS) * fcXtf 
T-* >ffffiSttM (SOS) -C*-»fc. TCAWWRtatitTdto/t. B£«J 
izitmm (Omm ( P ■. aeruginoaa ) . *»BB ( E. coll ) © 
JtCftSM < B. s u b t i I is ) ) . MB {€~frWm ( Siccha r o 
ror c c » cereviaiae ) ) . tS*tmm (^^ - "T/WJ * {C 
hlorellfl vulgaris ) ) d^$n«. fflaBtlfiMtfTU 3 0"C 
r-at. iV*}T (Lur i a) (5|/l NiCK lflg/l hVt 

h jsxas g/ 1 rqx^x) **ifcv>T>tasitfc. mm* user ic 3 

Mfcitfro^ttttW^ra/l^r-:* ^->pV (7 i^**-*- • 
✓ <-<*-o - TV >x-*>» 55BLA2 2 OL P*>-T 'J7\ T >^ 
U-tY K. -V- 7 * 'J - • ^ ^ DU^iyn^igMftjU-r^ 

TT+^/Mc (Anslir water) 1 Offi»»lf*ift, T|g££*f 
r*faa*J©2«*R«*roiLr; : 1 0. 5, 2. 5, I. 2 5. 0- 6 2 5. 
0. 3125, 0. 1 5 6 2 5. 0. 078125. 0. 0 3 9 0 6 2 5. 0. 
0 1 9 5 3 1 2 SfcXtfO. 0 0 9 7 6 5 6 2 5 WOttttiW. Smrool/IOT 
EDTA4>. 9$t (0. 1 m I ) ©fffitbWfcXCf Lfc. 1 fc J; 
C*3 0#tftc:, 2«v-f->8 0t#T¥-t-iT/Effl»i«0. 8ml*Anfc2 




6-504200 (8) 

MW^ftL^+A^T »*n*=ttbtfH»5 0f< 1 71/3 - h*f*Lfc. V 

w->8 oiimm«<?3Si*rfi«r*fflt*firt"*. L*t»aia<nfc:ATP«. a 

T P trff $»*JK*S*C'£-Kf,r. EDTA3>yi/ T ^ XfBiStt 2 * ><D*F 

ttatia^Elrt U«Tf ttaWTCtittftiii* =. tvj: 9 9 fiflHSl*£ U 
WF£iM. 5* »»K<0*fittiWICi3tt 4» 1 *l A CHS 2 KMr 

MiBtt^icii^iATP^sjEttyfftjSsnfi. c©m»i=*ji>rt±. 

IT* *u-P>x h'/ ^Ttitt< 7-/- >8 Offfik*/:. ST if *-f CtsHTAT 

gtTor t -t < esawjc^f •» * : 

1) »K*2 STKVaHfc (10») . 

2) 0. lot AMROffiAD. 

3) 2 ot«tt*c«#. i *ane. 

4) 0. 0 1ml ATP (OflsflD* 

5) 2 otfcen-c«#. i tasffi. 

C... - C. (I -I...) 

Micffl!SrtATPOT**fflE-r J:r/y* >*(c-3#M 
«WiE*fT-»fc (»ISPSATPO**^*fffittJWW«iO . 1-1" 
Sic*-*-. 

BBSS (HI 1) fc-ty*»ffl (19 1 2) iwO^TTll. ftflflgrwDTAB, 
B ZC*J:CfTCAM*5M«>ATPW*<tt**U:. -y * 5 ~-f * >*tfi 
f£tt« (DDAPS) bT— *->Wffii3rt$Sl (SDS) t><effl*C* ttl ?. 
f**(S (HI 3) . t'-f^mm (El 4) . *>JlU?cH/7 • -fftny * (HI 



5) (C-^Ttt. *»fflaCt'J5«ffi«ffiHliW^'C)C^*0(U©iRq3*<W^nfc. 

rai i - 1 s ©f -***t*. urnott^wizoi^Tbif* t^mttiMtioiv 

»gEWATPg)T^-tr-fftfe*Cfe^^ttaffq^ffig)fc^<Pir'f ^ o-P^-X h 'J >g> 

1S9 

rot^*«|KO'<^*-7XlttE©f:>!>CATPO*^^7 7-b'fffi*ffffl L-? 

oteua v u 1 g a r i a > . USSTB, Jt— n -e-^-X • tKQ74^ (Ae. 
rofponae hydrpphi to ) . ( P» eudomona b 

f luorescena ) . «M»J:Cf tr-^ol*<0-««««*7^-9/t* 

(ci o*g«WLfc. ?a xfr*<o#mtam&n&7&mM*m^*m&*&imm. 

^tti«B9ie««V ( i KUi/ ( E u g lcna ir tcl I i> ) . ^ a V 

5 * ') xfcJ;Cf T + ^t- • j/ > K 'J * (A n abac n a c y M n 

«t6M2OT-F-f UXll*f. -f^T<D«fficD«^«Jlffiia (WIS, BSJfc <tc*s 
ffl) JC«fl)t54 3lfJBO«ai«i|liDTA B. BZCfcJtC/TCAT*^./:. C 



*oti0v 5t»ia2. sKmm-t&xiLtz. 9&m&Mtimi8&*\titz+*. 

hlc&CH ( 5 0 *i I ) *-«SJ»0L. *l»-CT,/e»«»E0. 8 m I triBftDLte, 
D T A B taWt- 4 «ltH«3t: o I * T Wtt»»« HSVt 5»?^aCD*bft 
WU B 2 C trS^ifftmWco^-ciiaWrftH 4 fS^v^ B C D«S*Lru 
fc. *'UtO. 6 3 (DTAB/aCD) 45J:aO. 61 (BZC/ 

^CD) . rfXioSKaEffli^JbH^ltBUriftWFrStt (thftlO. 8 8 
J:LF0. 7 3) X<5+^iCfivb«)<!:a-»fc. A T POTT v * -f liWtt« 2 ®*R 
t&iW«lci 2 5 / * BIW=»**nfc. fflffitcwtrw 

cnii, *R^<0)!BaW<SeBStO«^*ATPTy-feYt:fc^r«A> 
Hi 6 - i 8tt±IE9MSH<0*££«J (#»K^«. tt»BB. Jt-o**x • t 

*>J:tf7t^t- >K')A) ^fflt^^r-r^SBBinft/tftaB^aitr^r. 
2«tfflO»fiTCA»aC (IWHtatL. 2 5feJ:Cf2. SS) ti. 'J>tt < t b 4 

aa<oft£« (ts*w. tun> tr->uws«ij:cf^ • -7^<;x) 

^TU7fl^-e«->fr. AWTCAfiSr (W%«JK5H) ft. 6«a<Oft£M (tt 

VS. jl- o*^x- t -5*>J:cf^a i/^ • -r/Kf <j xianto-r^T) 

irisv»rftiKi/:(iM4Cia^ATPCl**%^ft:. C^tCff>»KttR5ttc* 

ATPaVt«^6CtA<ia5ittx. WEST>*-*>A(t&tt (DTABfcJl 

cniofi^»arbi5i«»^Bi»icf>«H-4T*«-j. bzcu, 4««<o«s«j 

»«Ci!Ei»ATP«I***JLf:. DTABIJ. 7fflfflW«^tt J:r>T 



-8 




■r^-r - >*i > K'J a(a*©f-<-c> icfc^raKSfcttMKi&viATPK**! 

£ *w *oSJffi*IB 9 — A * Jt ■> ic*JS C ttltntf * * fic 1 1. 3 MO y 
cHrA^cii-3t»T©C<0J:-}«tt*^BIl 9 (w^r. 3 HBT^TOKWlwfcu 
TDTA Btfflw>/:lfi^icasc5«*)&<W^n/=, VSIOttttlftV&B: (0. 0 
1-3. 5HDTAB) TlttaL/=f6©3«««>-/o'b^3!hHW (0. 0 5ml) 
ICOUriSI«aXtt*ff ^ft:. Tv-fc-f«£«l*tnctH*T0. 8 7 5K<D«**A 
« (+*fc*«SG<0«HDTAB«flt<O5fS) C D*T 

(o. 8 Sm i > i;&«aF*-s;:£K:.*^ «ttj«*-*ftbfc. r rir-f o. 

0 5 g/lffl/k>7i5-lf (jc. >f^Tf-f r ?Xtt, jSHJ^>7*'J r j?) , 
4 g/t<DD-^->7.*'J > (/<-ftf-^AB. r-^a) , 1 

OOmmo l/H0W»7^*^«>^ 0. 0 2 mm o 1 / 1 o> o >; >flK3*- 
h '/ ->x* (*>^-r . V £ j^U - »>/«.n- v JKffliX-VW ; T6 3 7 9) Jb J: 
2 ^SMlT/l,?* i > (A 4 5 0 3 . • 5 * A • * # 

BiX-yW) *S*rr***/i>6taB0. 0 5 m I tsarr*cit;j:»)ioft5 
ft*. STr-fe-fUlO-'mo l/l (T r trYS&tt I m 1 4»0>«fcflME) O 
A T vm&m&mi- ^•JtHiJnt. AT PB/ra*?*J:iytftfn*«D«5eiJHe* 

J:9J«&Lfc. 2inSTi9^QK (B82 0) (i, ttttfl*4>L. 2 5*<Z>DTA 
B m&&V>m&*SXV2. 5HDTAB*cfflS) mttfil^tf^tl 0 0 

*x *) ^tt^ufeuris latent* ft i >. 

D WA(0lCW^^(l«lflK ^I Ctelt^«a«g3»fD<7>fc^<0^Y ^ P-r** h 'J 

h szwrn-tzztiz^zsi^ri. o. 5mi pbs l 




ft mW 6-504200 <Q> 

a«B& (1 O') *lm I <75lBia»AWM5* (t OOroM Tris. pHS: 
ImM EDT A ; 1 H SDS:0. «oj/ml RNit e A ; 40U 
/ml KNaie T 1 ) <D&WHzJl OMfitfWWUfc. tS»SWW« 5 5"C-C 
1 5*HB-< »* Cfc<t>^* 0. Smloyof-ft-lfK >*f 
- ; 6 00# g/ro I) «BDLfc, 5 STT 4 5#fBffHfc*«t*fc. ttfftftfD 
- K (2 00tfl) *»r«a60*»K*A U aC0 (7/U>* ; HiO* 
1 OHw/v) *TE©»-C»«tt»cfiftnLfc : 1 0 a U 20nK 5 0 a U 

100* ns*t/2oo*i i. «fofjrflBtcj:»)et«*aeLfco5, pcrc 

J; 0 DW A©«fcgtt€-#(rr tfc. 

PCR5UE 0 ft 1) *T£feK<0&tt)i::£9Bfc£U£ : 10<il 

<D 5 x p c Rmmm CSOmM Trli, pHS. 5 ; 2 5 0 mM KC k 
7. SroM MgCli* ImM dATP. ImM dGTP, ImM dC 
TP* IroM dTTP) ; 2 ft I ©C t-HI (CP locut 

primer) {&5 0i<l) ; 1 si I<ODK A <a C D«a«I8«fl»Wi/tti 
WKDNA) ; 3 7 * lORIH.O ; 2* 1 <DT a q *f* 'J > *5— (tf 
'✓riO - 

9 IX. 3# 

55X 1# 300 

7 2t 2# - * 

9 3X 3 0# - - 

55t 1» - " 

7 2"C 55) 

P C RSlCroUTttlC. *W (2 On I) fcTtfa-xVA'Mttfcfti;:***** 
tfrLfc IT B EttKifiWt HT#o-x ; *a7>Wt "7 ') 7 ^ jl* Jltf-r— 
T-fx (J. S o mb r o o k. E. K. F r i l i c h, T. Mm i a t I 



a). Molecular C I on i ng-A Laboratory Ma 
n u a I . m2«S, =>-/PK • M >r * . -7^7 h 'J - • -rux. 

1 9 8 9). 5 0 u \ 100tf I <Oa C D*i6flD Lfc«fS»(W1»Uti^T 

•*<BWM6*iSfi£$n* 2 00« I ttfflDLfcli^feWl^iiffiSnf:, «W (a 

ttw^ire^aw^wwRwiw * *fflft bsitg-p* £ r= Air , tie 

OSSHtH-)/:. 5 0*i t SiXVl 0 0 a I ©a C DTJML/rffllSi&fiW* H 
_Ln_dl I U Eco RI feJ;y Mi p 1 l^-> /U5/+i.) ICt 9 TIEtcffc -7 
Tffl<tL/= : DNA (L 8 1 ) , (2 u U K««*1C J: *?«tt&?n/: 

*i) fc.tc;B* mSV/ttz) *«SL. »Wt:3 7lCTll»|H«<tLfc. 

SgPBS?ft*<OaCDiBafi»W>'<>-r'f >?o<?- >*23-cf.:. l 0 0 ** I O 
a C D €r tfino t fcfitfsl^i* 3 «»-T-<T(D»*»c J; ») ffl<t3 *U C titt C n ^ 
)5<;n^He La ffllS&IW$)i::*><? * D N A © p C R fc-t C/WPH^tffW^K « 

p c r jb-j: cfMB»ftM»ii. mmmmmmmzsmx s d s 

rjlmllCLOw iroffiffiffl^eJlDL/:. 2HOTAB (C£ 4 0. 5M 

aCD (♦) *JJ:r/2X^-f->8 0 (O) tt^Cftc 2 H B Z CK,fc4 

0. 5«5CD (■) fe.ta2Hv-f->8 0 (D) 
80 2 TTDT A 6A<f * ^ afffc J:Cfffl*f«*£lcfii*-*- 

tp«)wroira(4Bi(p(C7n?n*, f**-r *--r as (h/#) i4Te<ojs^ic 
ii^n* :o <*fa»WL) , □ (o. 2 sxt^om h>; >ttzit 



8 0). fc-fcl/* (0. 7 SKf-f^om ► <; >4f:(i3«'yW->8 0) . 

$ ; ♦ (^ftJMttU . ■ (0. 2 5«tOnfn h ') >«fcttl«^f- 
> 8 0 ) x A ( 0. 5 OXir-f ^o^'^X h'J>ifttt2X'H->8 0) . fc* 
J:f/x (0. 7 5HtY?of^xh'J>ifctt3>«'V-f->8 0) . 

[34 : Sa^ftItt<OSftT-C. B ACi'f.* ^■■Y iftff**^ W<B*fW?l£twStI"#* 

EI 5 : M^ftlffKOffffiT-r. B Z C^-r^ r-f »«iJJ:r/ffl*M8}fcKatJ-*- 
4i«i«©«J1PtJJ:CfCTWSl2©Jj|^<»:ra« («W«IBC<Z)4»fDWIW««). 
H6 : S»^ttWO#ttT-C, DDAP SjO^^ y^i*flEteJ;CftSSttRX(wS 

m) . 

B7 : SWffnWOTOTr. s DS*«f-< r-f OflCJeJttfffiSWRJC^SiH- 
4>W3P)oail3CfcJiCn5^(iS2(Oi«^iP]»» (tCDI1'«) . 

bis : tpnm<m*rt£*tizwti6m. *w«>io»act4Ti£o£«»)r»& : 

0. 2 5. 0. 5 0*iJ:l/0. 7 5«t-<^of+Xf'i> a C D : 4> % 
«CD;A, tCD) 2 t>J;r^3 H'y W - > 8 0 (x) . 

B9 : 0. 7 5W*CDO#ttT (O) «JJ:l/^ftT (♦) n-^i'jvi 
BF«* * ^ /UKSEA- «^ Offl)M«5£tcft ** KD ©^STt* 0 , 2 g / I <D 
y >*cj:*5eie* L 0 0*£BHE-r*. 

»l 0 : DTA BA<, 0. 7 5 H B C D*Jtt/»«OBt©D -/(/ ^7 x 'J >CO^ 
0. 2g/l :0. 0. 4g/l 0. 6 «/ 1 : 0. 8g/l) 4rfi 

est i : wauPisnrfi^ o©*R-«u^»jma©-ffiis#i»ic*i^4A 



ttH¥6-504200 (10) 



QJl 2 : tettiffHMta*, *<*MC I 06*MRLfc tt*9*«itc*»;f * A 

TPdmcfttftKf. ttttflMrfSS : 1» (*> *fJ:tf3 0# (D) . 

TPBHUC&irfKW. fflWBjra: l$M*) to 3 0# (□) . 

* a t po*icaa-*"K». tams^riQ ■. i » < * ) «* if 3 05* (□) . 

*%Ctot**ATP<R*KStf+K». ffttiJ^ra: 15)(x)*J-tt/3 0»(O). 

DIG: S«tttii*l*flH*fc4MHEffi?B* ttm«dSJ:^-o*^^ • t Ko 
7 4 ? iztM * A T P ©CM*. «+ «Mtt<0~«*g««5* 1 OflMM? U T = 
-h* % 5mmo i/l<Z>EDTA*S*r*-**S*<&l 0, 5*fc«2. 5* 
TCA <□) , BZC (A> tfcttDT A B (O) i«ftt« Cii:J:9tttill 

TAB«rftW+S«m«J«5« (w/w) I<OaCD(afJ«l>ttSn/:. 

hi 7 •. &mmmm*:m^tz&ftm* »Mfc.ttftf-A.Bi©»c*ii**ATP 

£0C». fftifiiiJ:C/K^iiBl 6<0tfld&l3tiL 

bis : suttrnw^ffl^fcawaowa^awcuttiATPcoa*. ratu 

BI 9 : SlRltil)R€l8l^ 3HHB(Orn-fr^.7Ka«(Cib^*AT POTOT*. 
B2 0 : 1 0«aiO«^4«BrODTABr«aiCfe-/a'Ir^*St*4tc4J**-5 



4>- 



4 



f 
? 

I Ir 

4 

9 : 

9 f 
<P 't 

±1 " 



r 



*5* 



2 Fig. 2.{Cont) 




DTAB »* (96) 



I40 T 
120 
100 

eo 

60 
40 
20 
0 



* — / 





aoo 002 ao4 aos aoa a© atz aw a» a» aso 

DTAB (96) 



40 
20 



1 / <^^g^ 





aoo aos ao4 aos aoa at) ac aw a© 

DTAB IA (96) 



—10— 




qjoo arc oo4 ace oos at) ac aw a» 
CPC »ff («) 




aoo aoe 004 aoe aoe a© ae 

CPC *K (#> 



aw ae a» 020 



140 
120 
100 
80 

40 
20 




aoo OQ2 ao4 aoe aoa axi ac aw ae aeiuo 
CPC mat. <#> 



^!5¥B-504200 (11) 

I / 




aoo ao2 ao4 aoe aoe an ae aw as 00020 
bac mac {%) 




000 ao2 ao4 aoe aoa av as aw ok aw 020 
bac mat {%) 




000 002 ao4 aoe aoe aio ac aw ae a» 020 
bac »ae <s$) 




aoo ao2 acw aoe aoe a*> at2 aw a« a» 020 
bzc as (%) 



F/& 5XCont m ) 




aoo ao2 004 aoe aoe 010 ac aw a» a» 020 
bzc mm. (96) 




bzc *a c%) e zc ** 



— n — 





aoo ao2 aw aoe aos a© ae aw are 
ODAPS ftff (#) 



140 
120 
100^ 

60 

40 
20 
0 



v-f~y 80 



\ 



aoo aoe ao4 aoe aoe ax> ac an a* ate 020 
ddaps *flt <#) 




—12— 



Fig. 1 t 



Fig. JO 



140- 

120- 
100< 

eo 

40 
20 

o 




O.OS 0.1 

otab ma: {%) 



0.2 



ft«¥6-504200 (13) 




0.2 f^' 



0.3I 
0.2 



\ 

o 0. 
G 

w 0. 
< 

o. 

0. 

0, 

o, 

0, 




2 3 4 5 



Fig. 12 os 

0.2 



TCA 



0.4- 
0.3 
0.2 
0.1 

0.4 
\ 0.3 
| 0.2] 

~ 0.1 
» 

* 0.4 

CL 

5 0,3 
0.2 
0.1 

0.4 
0.3 
0.2 
0.1 



/- 



~t 2 3 3 S- 



Fig. 13 



\ 

o 

e 



• 



o.to 

0.08 
0.06 
0.04 
0.02 




0.10 
0.06 

o.oef* 

0.04 
0.02 



0. 10 
0.08 
0-06 
0,04 
0.02 

0.10 
0.08 
0.06 
0.04 
0.02 

0.10- 
0.08 
0.06. 
O.04, 

0.02- 



00 APS 



1 2 5~~ 



-J — 



—13— 




ft |5¥6-504200 (14) 




Fig. 76 



Fig. 17 




I 

\ 



1 2 3 4 5 




J 2 3 4 5 

Mamas (&) 



—14— 



Fig. 18 



< 4 



X 



2.5 
2.0 
1.5 
1.0 
0.5 



1 
* 



\ Z 3 

ffl m m a m. 



4 5 

(9$) 



< 



< 



» 



0.02 
0*01 

0.08 
0.06 
0.04 
0.02 

0.15 
0.10 
0.05 



*t a ¥6-504200 (161) 

Fig. 19 



•fa-bxtiMm RP22 



RP23 



■Ta-tz^*K» AH 1 



12 3 4 5 



« n t i « 



PCT/QB 1Z/QWM 



E 




0.5 1.0 
DTAB»* 



Int. CI. 4 C12Q1/Q0; C1ZQI/S6; €1201/48; C07MI/08 






tot. CI 


I C12Q ; COm 










n.iwcvMvtnwMiniaroKuui'tHT' 










Y 


EP.A.O 101 6*7 (RlttOCEKICS CWPOBAllDK) 1 
Ptbrury 19B9 

Cft»4 to th* «ppHC*t1«B 

tb«tr*ct 

*** tUU> 1,*,S-I0 


I-W 


Y 


DC, A,* US (16 (S. KOMUMMtrEH FT AL. ) 7 

cltrt lit th* •pollcAtlo* 
imm thm vfcata docimnt 


I- 9. 

I I- 14 


V 


EP.A.O rti 167 (NIOUQEMCl CORKKATHMJ 12 

Octotw IffM 

CU.KJ in th» fettle* 

>■« *b*tf«ct 

Mt P«4* t, I!m 1 - p«g* 4, Hn« M 


1-9, 
U-14 












*"*■*■ 




RCA no» 








14 APKIL lftt 






Up— -I m ■■!»■■ ii 











—15— 



tP.A,0 109 }M (UfWC B.¥.) 29 fUrth 19B3 
dl** In Mm «p-.ltc-ttsa 

M* thtj «*Ol» dOCUMAl 

VIKUJCY 

*el. 99, 1979. MEW VOM 
R«f»» MO - 264; 

P.F. PICK ATT] FT AL. . 

ItoUtt*- fnm l-f«ct*tt C-1 
ProctdinV 
it* «bf tract 

t«* pagi 260, ri s ht cclwn, Mm 5 



*t« tha ofiolc dacwtnt 



mm WW 92/00056 



1-9. 
12-14 



US) 

«« llapltx Vtmi DMA 
Is with » Ibnl 



*t ^¥^-504200 (16) 
s n R i i « 



CP-A-0J0U47 


01-02-19 


JP-A- 


1J2S400 


It-OS* 99 


OE-A-ttnm 


07-12-76 


Q9-A- 


1604249 


02-12-61 






CA-A- 


112515? 


Ofl-46-82 






Ft-A.B 


2401423 


lt-03-79 






J7-C- 


1621161 


12*10-69 






JP-A- 


6 9091900 


26-0S-B4 






JP-t- 


62004120 


29-01-07 






it-9- 


44H00 


19-01-67 






H-A- 


7t06l6» 


01-12-78 






U5-A- 


♦JDJ752 


01-12-81 


EP-A-0Z66967 


12- 10-** 


Oi-A- 


49S6274 


11-09-90 






AU-9- 


609112 


26-04-91 






A0-A- 


1417461 


M-lO-tt 






JP-A- 


10850*1 


20-09-69 


fP-A-0»9184 


29-09-69 


US-A- 


6004664 


02HM-91 


EP-A-0428197 


12-06-91 


CA-A- 


2029646 


19-04-91 






JP-A- 


11 13 J 79 


06-08-91 



— 16— 



